Most probably the genetic systems contributing to the synthesis of a single Ig chain must be close to each other on the chromosomes. The actual number of genes coding for members of a V-region class is uncertain, but analysis of our sequence data suggests that it is probably not less than ten. Our findings also suggest that the IgM and IgG antibodies to a single determinant in the immune response of a single animal have identical variable regions, and may be derived from a single precursor cell-presumably, one which has had no previous exposure to antigen. We postulate that the first exposure to antigen of such a cell stimulates production of first IgM and then IgC within the same cell, followed rapidly by division into separate IgG and lgG-producing cell lines sharing three of the four genes involved in producing each molecule. Hence, if one looks at the right time after antigenic stimulation both IgG and IgM antibodies of the same specificity should be present within the same cell. The use of lymphoid cultures in which synchrony of division was achieved has established that immunoglobulin synthesis occurs only during late Gl and early S phases of the cell cycle. Clearly, expression of immunoglobulin genes is a carefully controlled cellular process. Plasma cells differ from lymphoid cells largely in synthesizing greater quantities of immunoglobulin and in employing a greater proportion of the available protein synthetic machinery in the formation of specific immunoglobulin. Current studies indicate several mechanisms by which this aspect of maturation of lymphoid and plasma cell may occur.
Proliferation of lymphoid and plasma cell cultures in vitro has many similarities to proliferation in vivo. Several phases of growth are evident, including an initial lag phase, followed by logarithmic proliferation, until growth slows and a stationary phase is achieved. Similar observations have been reported for tumour cells in vivo. Cell kinetic studies indicate that cells in the stationary phase are continuing through the cell cycle but at a much reduced rate. The phases G2 and S are prolonged, but
